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EXECUTIVE SUMMARY

TITLE: Lets Join the Quality Revolution

AUTHORS: Kenton R. Ziegler, Colonel, USAF and John T.
Twilley, Lieutenant Colonel, USAF

SA "Quality Revolution" is occurring in American

industry today prompted, primarily, by the necessity to

remain competitive in the world market place. The Japanese

have led this Quality Revolution by applying managerial and

quality principles learned from Americans such as Dr W.

Edwards Deming, Joseph M. Juran and others. Although

taught by these men, American managers did iiot generally

begin applying their principles until the 1980s. In 1987

the Secretary of Defense published direction to all

Services and Defense Agencies to begin applying the

principles of Total Quality Management (TOM) in their day--

to-day operation. Within the USAF, the Air Force Logistics

Command has vigorously applied TQM in all aspects of the

t-onmrand. However, very little application of TQM is

evident in the other Air }oice coninands. A suggested

application of TQM principles is presented, aimed at the
/.

t light line mainteniance act ivity throughout the Air Force. "
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CHAPTER I

INTRODUCTION

"Quality" is one of the most popular catch words

today. U.S. industries are stressing improved "quality" in

the manufacture of their products, which must compete in

the open market against Japanese, German, and other

international goods famous for their extraordinary

"quality". The competition is intense. The effort to

improve "quality" is changing the manufacturing processes

used by industry, and is clearly reflected in the

adv6rtising campaigns of major U.S. and international

companies. At Ford, "Quality Is Job 1". At Quaker State,

"The Q Stands for Quality". If you make Zenith television

sets. "The Quality Goes in Before the Name Goes On",

Chrysler chairman, Lee lacocca, has issued a "Buyers' Bill

of Rights" that says buyers have a right to top quality

cars that look good, drive smoothly, and don't break down.

The leadership in America's large companies appears to be

committed to improving the "quality" of American-made

products across-the-board. This effort is a matter of

survival in many cases, for without better "quality",

America's share in the mariket place will continue to

decline. Such a decline wo ld !,ave a tremendous effect on

the ability of the United States to overcome its fore gri

trade imbalance and its ability to reduce the growing

national debt. Based on sales improvements and consumer
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reports, industries' efforts to raise "quality" appear to

be working. This paper will investigate the methods

private industries are using to improve production

processes, and the ways they are attempting to improve the

"quality" work of their employees. We will then try to

relate that to the efforts on-going within the U.S. Air

Force to improve the "quality" of work done in the aircraft

maintenance area. Specifically, we hope to give

maintenance leaders at the flightline level a guide to

improve maintenance "quality" performance and production by

applying successful techniques used in industry today.

It would be inaccurate to say that our Air Force

has a bad "quality" program. Efforts by our technicians,

supervisors, and Deputy Commanders for Maintenance (DCM) in

all the commands have helped improve readiness rates of

aircraft across-the-board. The decade of the 80's saw

dramatic improvements in the reliability, maintainability.

and sustainability of the fleet. Headquarters Air Force

initiated a project named R&M 2000 (Reliability and

Maintainability 2000), to look into the future in an etfort

to improve the reliability and maintainability of current

and projected weapon systems. Funding for spare parts.

incentives for manufactui'ers to build reliable products,

and an intentional effort by the weapon system ac-quisit ion

cormmun it y to make rel ia lt' , peyI f(rmdin< ,c pa rt of each

contract dil played roles in he lpinjq to improv- i ead 1;W:nex•



rates. Spare parts purchases from significantly improved

funding in the early 80's helped overcome dismal parts

availability and dangerously low readiness rates from the

70's. System Project Offices, responsible for, purchasing

new weapon systems for the Air Force, included reliability

and performance standards in the specifications sent to

manufacturers. Dollar incentives were awarded to

manufacturers whose product performance exceeded

specification standards. As a result, older systems like

Air Training Command's (ATC) T-37's and T-38's were able to

produce sufficient sorties to train new pilots. Tactical

F-15's, F-16's. and A-10's ended 1908 with mission capable

(MC) rates approaching 90%. These rates compare with MC

rates in the 60%-70% range during the 1970s. These MC ratc

improvements are important because they equate to better

combat capability. Compared to 70% rates in the 70s, a

typical 72 aircraft F-16 wing with a 90% MC rate .n 198H

has fourteen more combat capable aircraft available

everyday to meet training sortie requirements, to fly

combat missions, or to deter a potenta1s enemy taom

initiating hostilities.

The concern is that the superior funding support

the Ai. lorce has had for spares, for reliability

incentives, and ror acquisition program specifications is

diminishing as we enter the 1990's. The Air Force is

entei ing a period where maintenance people on Air Force



flightlines will be expected to maintain high standardsnd

90% MC rates but with fewer spare parts and reduced fundir

for SPOs and AFLC as they attempt to buy reliable new

systems and parts. Efforts to keep high readiness rates

will put pressure on technicians and their leaders to "do

more with less." In such an environment, "working harder

and smarter' will help, but may not be enough. Adding true

"quality" to the "harder and smarter" equation may be one

of the answers.

But, "quality" doesn't Just happen. Producing

"quality" work, whether on th Air Force flightline or in

the nations' manufacturing plants, requires a sincere,

dedicated, intense effort that must be guided and directed

through a well--thought--out "quality" program. Is the Air

Force prepared to improve "quality"? Does the Air Force

understand how industry has applied "quality" principles

and processes to improve their products? Or does the Air

Force mairitenance community need a fresh start in its;

efforts to improve the "quality" of its aircraft

maintenance on the flightline and in shops at wing- level'ý

Today. "quality" is expected to be a side-bw.,i

that results when technic-ans perform by the--book. On

tliqhtl1nes and in the ma uitenanice shop., the focus o)I

supervsorYV attention is on qettinq tthe peo' le t.-r 1t lo,w

the steps; spelled out in Alr F'uie joe 'jiumdes arid teclro >il

dat. Ve y I itt 1e eniphasi,3 is placed in qett mnj
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maintenance technicians to recognize that they are the keys

to producing "quality" maintenance. Air F rce maintenance

organizations follow the age--old practice of having Quality

Assurance (QA) personnel inspect completed tasks to see if

the work meets acceptable standards. Inspecting-in

..quality" simply doesn't work. The thesis of this paper is

that. "quality" must be ingrained in the minds and attitudes

of technicians "before" they do maintenance. If "quality"

isn't built in, it is certain that inspectors will find

less than acceptable work when they inspect at the end of

each maintenance task, resulting in work having to be

completed again at a considerable cost in terms of

readiness and efficiency. What has caused the Air Force to

come to rely on Inspectors for "quality"? What do the

regulations say? Is there sufficient direction and

guidance in the regulations to put the proper focus and

emphasis on "quality' as the responsibiIity of the workei

not )ust the inspector?



CHAPTER II

MAINTENANCE QUALITY TODAY

A review of USAF regulations and manuals effecting

aircraft maintenance shows that the guidance effecting

"quality" work performance has changed very little since

the 1960's. AFR 66-1, today as then, stresses maintenance

organization, elimination of non-essential, non-productive

procedures, and attempts to guide maintenance leaders to a

balance between peacetime efficiencies and wartime

requirements. While all of these organizational

requirements are valid, the requiremtnt to perform at a

"quality' peak is almost non-existent. Performance of

"quality" maintenance, or the ment ion of "quality" does not

occur until paragraph 1-5 wh.ich says,

Equipment readines:3 is the maintenance mission.
Maintenance must keep Air Force equipment in
serv~reable condition, safely operable, and
properly co ni qured 11o weet. miss on needs ....
In the lonwg term, quality maintenance will prolonq
equip•pent scerv Ce I iIIe and redtuce' detenise costs. I t :')

"The pr la)yAl 'tA- At Cliapt to I f AF'P ()o 1 1; (,In

servi ceabi l ity, .3dtr t.y, and operab i it.y, and stresses I. hat

''rnainterane ( tot swLOilne 1 wi l idenit if cli r[nqin neek!:3 it, tlie

a I • a -l S 0 ;.)( c'I r : III(' I ( q .1 ) t y . ( tiant 1t y, ai rd qual I i I i .at t

t tla , pmeIIt a Ind cli cyst erll) t tehn o .c y I I -AD I t y

mda]ut• iIa l ii it.y v ard siip[',,l t ,atv it •ty} ." i. le A ,-'P tt

oc;t 0 h I st] r l m: lik] nt errarie niruet c'rt p,1 cy 1,.I t he, Ail

n il t I Ie p" I Ii (t ' r I I f r I th liii )I ,y



comnmends to develop specific command-unique guidance on

aircraft maintenance, it reasonably follows that emphasis

on the rfequirement to perform "quality" maintenance should

be up front. It is not.

The sec(ond chapter of AFR 66-1 lays out specific

responsibilities, by position, for producing maintenance.

"Quality" is not mentioned at all as a responsibility for

AF/LEY, the Director of 'aintenance and Supply for the Air

Force. AF/LEY is responsible for developing and publishing

basic maintenance guidance. Equally as interesting is the

failure to mention '"quality" as a responsibility for the

Wing Commander or his Deputy Commander for Maintenance

(DCM). In fact, "quality" isn't mentioned in Chapter 2

until paragraph 2-7A, which says,

The quality program will evaluate safety, personnel
qualifications and performance, and equipment
condition. The program will identify problem areas
and underlying causes and recommend corrective
actions .... The quality program should result in high
efficie-icy maintenance production and equipment
reliabi!ity. (2:11)

The direction is on "quality" as an inspection program, not

'41 "quality" as er) integial pnrt ot each technician's daily

responsibilit ies. Sub paragraph (4) getF to the heart of

it by stat.ing. "All mainterncnce personnel are responsible

for safety. qua] ity, and ye l1ability, and are accountable

Soi their act 'sn . '" ( 3 1i) It is apparent that "quality-

i not. empha '- zed ,r) tht, A1 }-'.1 E ce s primaiy maintenance

quildarlce to the deqre(.ý thiit indiiustry highl qhts it, cid 1.n



an inspection program rather than a deliberate program

designed to ingrain "quality" as a prerequisite for

maintenance personnel at all levels.

What AFR 66-1 does emphasize are the organizational

structure and responsibilities of the DCM's Quality

Assurance division.

... The primary role of QA is to determine aircraft.
equipment condition and personnel proficiency including
quality of training as directed by the DCM .... The
majority of QA resources will be used to assess and
compile condition summary reports to the DCM, on
subjects specified by the DCM. (4:21)

This emphasis drives Air Force maintenance organizLtions to

the quality inspection business, at the wrong end of the

maintenance process. Inspections occur after a maintenance

task has been performed, after the technician has done his

job, after he has performed high "quality" or low "quality"

work. In short, "quality" is a by-product of the current

system, not the foundation of it.

Based on AFR 66-1, the Major Commands develop

specific regulations tailored to each comnand's mission,

aircraft types, and wartime responsibilities. As a result,

Strategic Air Command (SAC), Military Airlift Command

(MAC), Air Training Command (ATC), and the Tactical Air

Forces (TAF) have their own versions of 66-1. Each

command's emphasis on "quality" maintenance is discussed in

the following paragrapnis.

MCR 66-5 (Multiple Command Regulation 66-5) is used

by the TAF. which includes Alaska Air Command, Air Force
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Reserves, Pacific Air Forces, Tactical Air Force, and

United States Air Forces Europe. MCR 66-5 decentralizes

maintenance in an effort to form autonomous aircraft

maintenance units (A.VU's) capable of independent support

for a fighter squadron, whether that squadron is operating

at home-base, or deployed. Decentralization is necessary

in the TAF because mdny fighter, squadrons deploy from home-

base to forward locations during times of increased tension

or conflict. This mobility requirement causes tactical

units to be autonomous and their organization in peacetime

to reflect how they are orcTanized. to fight in wartime. The

first mention of "quality" in MCR 66-5 is in paragraph 1-3.

.. Qualit! Assurance Program (QAP) goals include
improving technician competence and the quality of
maintenance. Improved maintenance is achieved by
training the technician to use standard maintenance
practices, by requiring compliance with technical data,
and by periodically evaluating people and hardware ....
(5:1-1)

As in AFR 66-1. MCR 66-5 has buried the requirement for

"quality" maintenance. Paragraph 1-18 says, "Personal

integrity and discipline are the cornerstones on which

quality maintenance rests. Individuals are responsible and

accountable foi their actions." (6;1-5) The DCM and his

key managers are responsible to "make sure that maintenance

performed is timely and of high quality." (7:2-1) F"nally,

paragraph 4-i says, "Quality mr intenance is the

responsibility ot individual maintenance technicians,

-supervisors, and commanders," (8:4-1) 9I



MACR 66-1, Vol 1. gives maintenance guidance to MAC

units. MAC maintenance is centralized, reflecting an

organization which remains at home base while MAC aircraft

fly to enrouW ases. MAC's maintenance policy says, "The

key to missa iccess is the sustained ability to provide

safe, reliali, ind properly configured equipment at the

time and place K is needed." (9:1) To achieve this, the

DCM focuses on ission Capable rates, time constraints,

people and mnl, ials. unit resources, and Limiting Factors

(LIMFACS).

Quality chieved by using the maintenance management
system i -is regulation and through a program set up
to evaluaie the quality of maintenance at unit level.
The objeccive of the program is to improve technician
competence and quality. The objective is realized by
training the technician to use standard maintenance
practiceF and strictly comply with technical data and
by periodically evaluating personnel and hardware with
highly qualified technicians. (10:2)

MAC's focus is on following technical data and implies that

quality maintc ,ance will automatically result if

technicians follow the book.

One positive aspect of MAC maintenance policy, like

the TAF, is that it focuses on the role that maintenance

training plays in producing quality oriented technicians.

"Maintenance Training is an essential element in keeping

and improving the equipment maintenance capability ot the

unit and is one of the most significant responsibilities

assigned to maintenance managers and supervisors." (11:4)

This emphasis on traininq gets to the heart of this paper;

1 0)



training is the foundation in a maintenance person's

development where "quality" must be emphasized and

ingrained.

ATC maintenance is becoming unique in the Air Force

as it is gradually being performed by commercial

contractors rather than by blue suit Air Force technicians.

ATC, like MAC, focuses on following the book, with

"quality" as a result rather than as a process. ATCR 66-1

says, "...Firm maintenance discipline and strong quality

control programs are needed to ensure adherence to

technical data and directives." (12:1) Supervisors have

the primary responsibility for getting their people to

perform quality maintenance. The ATC maintenance leaders

that were interviewed by the authors are convinced that

commercial contract maintenance teams wil1 provide

"quality" work because their technicians will be

experienced and highly skilled. Whether "quality" goals

and standards will be part of the contractual requirements

at each ATC base is still being negotiated by the command.

Of all the command regulations reviewed, SACR 66-9,

VOL 1, puts the most focus on "quality" at the very

beginning of the regulation. Paragraph 1--3, "MAINTENANCE

QUALITY", says,

The objective is to improve technician competence and
hardware quality. This objective is realized by
training the technician to use standard maintenance
practices and strictly comply with technical data, and
by periodically evaluating personnel and hardware with

11



highly qualified technicians. The successful
combination of training and verification is necessary
to meet command quality objectives. (13:1-1)

SAC also charges the DCM with responsibility for the wing-

level 'quality" program. The DCM will "ensure that a

progressive training program is provided within the

maintenance complex emphasizing quality training." (14:2-1)

In Chapter 4. which covers the Quality Assurance function,

Maintenance quality and reliability is the
responsibility of all maintenance personnel. The
combined efforts of quality assurance personnel,
maintenance supervision, and technicians are necessary
to ensure high quality maintenance production and
equipment reliability. Maintenance supervisors are
responsible for safety of flight, safety of equipment
operation, and quality maintenance production. The
Quality Assurance staff evaluates the quality of
maintenance done in the maintenance organization, and
performs the necessary functions to manage the
organization's QA program. (15:4-i)

And finally, under SQUADRON MAINTENANCE, SACR 66-9 says,

"The squadron's main objective is to perform quality

maintenance to accomplish the mission." (16:1-2)

SAC guidance falls short, just as the rest of Air

Force guidance on "quality", by spreading the

responsibility to "everyone" in maintenance but railing to

give technicians, supervisors and DCMs' a solid, organized,

well-thought-out "quality" program. Too much emphasis is

placed on inspecting work after it has been accomplished.

This approach in effect rel ieves the worker/techni cian I r','m

responsibllity once the QA iLnpector puts his stamp of

,.ppr oval on the woirk.

12



After, reviewing the guidance in Air Force and

Command maintenance regulations. representatives in each

command headquarters were interviewed. These interviews

were conducted by telephone in an effort to determine if

there are any current initiatives underway to improve on,

or stimulate "quality" maintenance. In general, all those

interviewed were concerned that maintenance technicians on

today's flightlines are not aware of their ability to put

"quality" into their work.

At Headquarters Tactical Air Command, Col Dave

Butler, TAC/LGQ, and Capt Frank Bruno, the command's focal

point for maintenance training, talked about the lack of

adequate training new maintenance people get as they go

through technical training centers. The current training

syllabi have evolved after years of pressure from the

operating commands to shorten the time that Air Training

Command has with new airmen. Courses in the training

centers are now so condensed that very little basic

maintenance is taught in formal schools. The majority of

practical maintenance skills are taught at wing level where

apprentice technicians, talled "three-levels". are enrolled

in "maintenance qualification training and on the-job

training' immediately on arrival. The chad lenge for these

young technicians i:3 immenSe, for they must. learn about the

Air Force, their new command ýirid wing, and develop thei

own technical maintenance skills all under the pressures of

13



a new place with new people. Too often, basic airmen are

overwhelmed by all the responsibilities they have to face

in their initial operational assignment. Unfortunately,

efforts by wing maintenance training personnel and

flightline and shop supervisors to train new people are

diluted by pressures to produce sorties in support of the

wing's mission. As a result, training takes a back seat to

production, and "quality" becomes an inspection that

somebody else does, not the work that an individual

performs.

TAC is working with ATC on a new approach to do

more and better training in the technical training centers.

This ATC initiative is called "four-level" training, and is

designed to keep students at the technical schools for a

longer time in order to give them in depth courses in their

specialties. Capt Bruno plans on the "four-level" being

trained sufficiently in his or her specialty to be able to

go to work right away after arriving at a new wing. TAC is

also developing a formal "continuation training" program

that will have time-phased training events throughout a

technician's career. This new program is designed to move

away from the current "on--the-job-training" program which

is not effective because it relies on flightline

supervisors to act as instructors. Flightline supervisors

are often the most highly skilled technicians in a wing,

14



but are primarily tasked with maintenance production and

have little time to act as instructors.

MAC, like TAC, is focusing on maintenance training

as a way to improve "quality" in the command. Col Walt

Turk, MAC/LGM, and Col Dave Davis, MAC/LGMW, are convinced

that training is the key to higher "quality" performance on

the line and in the shops. But while TAC works with ATC to

build a "four-level" training program, MAC is building a

stronger wing training program. New technicians are

assigned to the Maintenance Training Division for their

first four' months after arrival at a typical wing. During

this four months, the technicians complete their

"five-level" trAining and attend all base recurring

training before going to the flightline. MAC leaders are

concerned that the current system cheats technicians out of

good training at the technical training centers by

gradually reducing funding for ATC, thereby eliminating

"quality" training. Col Davis is convinced that, "Quality

is not a big decision. It is an accumulation of little

decisions to do each job right the first time." The

ability to do the job right depends on "quality" training

and the recognition that each technician has the

responsibility for producing "quality" maintenance every

time he does a job.

Col Ed Benjamin, ATC/ý,GM, and Capt Boatman at ATC

were interviewed after hearing TAC and MAC concerns about

15



training. Both said that ATC is attempting to pull

training back to the technical training centers. They feel

that the current system of sending QA inspectors to the

line to inspect work relieves the technicians of

responsibility and places the burd3n on the inspector.

Capt Boatman is convinced that the first breakdown in

"quality" occurs when the new "three-level" hits the

flightline and his supervisor/trainer teils, "how we do

business here". ATC is counting on the Rivet Workforce

program to improve the overall technical skills and

"quality" of work performed by maintenance technicians in

the future. Rivet Workforce is an Air Force program that

will keep maintenance technicians dedicated to a specific

weapon system-type from the time he finishes technic&l

school until he reaches the rank of senior master sergeant.

This dedication should produce real expertise throughout

the maintenance community.

In summary, research of the basic guidance for Air

Force aircraft maintenance organizations shows a lack of

focus on "quality". Air Force regulations do not provide

enough direction for major commands or DCM's to develop

meaningful, clear-cut programs. As a result, maintenance

technicians do not have a strong sense of personal

responsibility for doing 'quality" work on each job and are

not trained in techniques that will improve their

performance. In the next chapter, some of the programs and

16



techniques being used in industry today to improve

"quality" will be analyzed, discussed, and reviewed.

17



CHAPTER III

THE AGE OF' QUALITY

As was said earlier in this paper, "Quality is Job

1!" has been the commercial slogan for the Ford Motor

Company for the past 6 years. That slogan speaks for many

American compdnies in the 80s as they struggle to remain

competitive in today's world market. What has driven this

struggle is the loss of world market share, on a relative

basis, to non-American companies. The Japanese are held as

the model in economic competition. management innovation,

and product "quality". Yet 30 years ago to purchase a

Japanese product was a signal that one was buying a cheaply

made, poor quality, flimsy item. What has caused this

turnabout in Japanese goods and the world's perception of

them? This Chbpter will concentrate on one aspect of that

turnabout. and examine the causes, proponents and principles

of the "quality" factor in Japanese economic successes.

After the devastation Japan suffered in World War

II, her industries were in ruin and merny of her people were

botli without work and home. As her economy began to

recover key government and industry leaders began a

partnership which included inviting foreigners to Japan to

listen and learn from their expertise in business afftirs.

Among those who went to ,Japan in the early 1950s was W.

Edwaids Demring, a statistician from the United States.

Demirag was, and is. a proponent of stitistical proce.t

10



control as a means to insure "quality" in manufacturing

products. His theories and principles soon spread

throughout Japan's industrial sector and have formed the

basis for much of the reputation and success Japanese

businesses have had for producing "quality" products. In

fact, the Japanese government has established an award in

his honor, called the Deming Prize, which is awarded yearly

to those companies with the best "quality" programs. The

Deming Prize is, of course, highly coveted throughout

Japan.

Although Dr Deming has been well known in Japanese

business circles since 1950, ne has been a relative unknown

in the United States. In 1980 that began to change. The

National Broadcasting Company (NBC) aired a documentary

that year called "if Japan Can, Why Can't We?" This

documentary featured Dr Demning ind his quality/management

principles. From that point DIeming's reputation and

philosophy began to spread throughout American business

circles.

What Demring and other quality "gurus" such is Dr J.

M. Juran and Mr Phillip Crosby have to say is that Amei-ican

business practices are, basically, obsolete. J)eming's

philo)ýsophy and priinciples stress the valut ot the employetr

t.o any orqinilzat ion, the resp)nsba lity .t management. to

both the employe, and ciistomers in creati ng a SUcceS§tl

Sqonizat ion and, that . 4ivcr) th._ pro)per to:,)ls and

1 ')



guidance, a return to product "quality" in American

businesses is the key to their sustaining competitiveness.

Specifically, Dr Deming focuses his "prescription'

for American businesses on what he calls his "Fourteen

Points'

These are:

1. Create constancy of purpose for improvement
of product and service.

2. Adopt the new philosophy (of accepting only

quality products. service, etc.)

3. Cease dependence on mass inspection.

4. End the practice of awardinq business on
price tag alone.

5. Improve constantly and forever the system of
production and service.

6. Institute training.

7. Institute leadership.

8. Drive out fear (by emp loyee- of sU~ioestinq
improving work procedures, etc.)

Break down baryiers between stat t areas.

10. Eliminate siogans, exhcr tat io ns, and tarqets
for the worktorce.

1II Eliminate nurnerical quotas.

12 R•emove 1a I i , t pi, ide ot wor kmcan.:h p

] I i Inst itilte A v qor <,lis p AM' dl o1 educ',t 1(L.•Ald
ret i a i n 1llC{,.

t , . 11. i C I. , cI_ 1 c3 nli iq; t an er y I , " t ti t IIt I
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long term organizational health, excess movement of

management personnel, managing on figures alone and annual

evaluations of company personnel.

However, the core of Deming's philosophy regarding

"quality" is that it is a process not a product. He

emphasizes that 'quality" must be institutionalized and

refuses to help a company unless top management is

committed to tne "quality" improvement process. He

stresses that the new way (of quality improvement) is to

inspect good quality in, not bad quality out. He insists

on top management invol\vement because "Only management can

change the system. Workers work within a system that-try

,as they might-is beyond their control. It is the system.

not their individual skills, that determines how they

perform." (18:51)

In improving product "quality" Deming and his

colleagues erich stress the use of statistical methods to

identify variaticns in accepted standards. They emphasize

thorouqh ti-aining of management and employees in the use ot

SStatist ic•tl IP(r cess Cointroi (SFIC) . Amonq t he stat i st (i I

tools used to improve quality performance are: 1) the

PaYret o Chart wh1 cIh ranks problems trom most o eIf- oct

:3.er ous nd and 1 lows inanagemernt and employees to concentI (A t e

on the most serious problems which.. if solved, would

pr•ovide the biggest benetits. 2) Flow [)ic1•ram of the

Ptcess simply (it Iwinq a st ep by- step pI tl "t (,t the ent Ž t.
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process. 3) Cause--and-Effect Diagram-enabling workers to

get to the root of a problem rather than treating symptoms.

4) Histogram-a portrayal of variations in a process

allowing them to be compared to specifications. 5) Median

and Variation Chart which allows everyone a quick picture

of variations occurring in a process. 6) Scatter Diagrams

which often show some characteristic of a process is

unexpectedly related to some other characteristic. (19:199)

Each of these statistical tools is fundamental to improving

the "quality" process and is part of the training and

education o: all managers and employees involved in

improving "quality".

The payoff from improved 'quality' according to

Deming, Juran, et. al., is improved productivity and the

associated financial benefits of producing products at a

lower (i.e. competitive) cost. The key, however, is the

active involvement and support of all employees in the

organization. Their creative talent and knowledge are the

basis for improved productivity and "quality". An example

of the benefits of tapping the creative potential of

employees is drawn from Toyota, one of Japan's leading

automobile manufacturers. Several years ago there were

859,039 suggestions for improvements submitted by Toyota

employees. Of these, 94 percent were adopted and

implemented. Toyota's auditors verified over $30 million

in savingq from these suqgestions alone! (20:114) In their
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book, In Search of Excellence, Peters and Waterman describe

excellent companies as having a sincere "respect for the

individual." This respect and a penchant for 'quality" and

service are the hallmarks of organizations they describe as

excellent.

To achieve organizational excellence, Dr Joseph

Juran, like Deming, stresses upper management involvement

and support. In a speech to a Defense Logistics Agency

(DLA) sponsored conference on 'quality" in 1982, Dr Juran

stated that the United States was facing a gathering crisis

in product "quality" and that our leadership in "quality'

was erod.ing. (21:1) His basic definition of "quality'

involves a product's -fitness for use.' He defines this as

"...the extent to which the product successfully .qerves the

purposes of the user." He further defines the "quality"

function as "the entire collection of activities through

which we achieve this fitness for use, no matter where

these activities are performed." In his DLA speech he

urged upper managers to make three major breaks with

tradition in order to have a stroizg and viable "quality"

program. Hi, tnree breaks with tri3dition are:

1. Launch a program of annual Im rovemerit in
quali,•y: improvement this year, next year.. the
fol lowing year and forever.

2. Undertake a masoive program of t,__an _ID_q so t ht
th- emt, ire managerrent team. nc't lust the
qua lity department, .is trained in how to
attain. cont rol and improve qi.d •Ii ity.



3. "Hands-on" ieadershlp by upper management- a
personal review by upper managers of the
company's approach to quality so as to
establish new policies, goals, and plans.
(22:1)

Placing great emphasis on proper and thorough

training in "quality' principles, Dr Juran said that the

Japanese began formal training of their managers, at all

levels, in the early 1950's. Ten years later they nad the

best trained managers on earth with respect to managing for

"quality". He concluded that there was no way for American

companies, with only 5% of their managers trained in

"quality", to compete with Japanese companies which have

virtually 100% of their managers trained in "quality"

disciplines. (23:9)

In summary, the "quality" philosophy of Drs Deming,

Juran and others are finally taking hold in American

industry. Driven by a declining market share and a search

for increased productivity at a more competitive cost,

Amfi-can jusinesses are listening to and heeding the need

for improved "quality" throughout their organization-

Enlisting the full support of all levels of managemenet,

tapping the creative potent-ial of employees, viewing

"quality" as a process, riot a prcduct and iris istinq on

"quality" as a matter of course are the basic piincjplos

underlying the ''quality" ' evolutlon, Un I ke prev i ouc

maniagement "fads" such a Management By Object iye (MB() -inrd
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Participative Management, the principles of the "quality"

revolution are proving their worth in American businesses.

The proof of their worth, though, is in results and

although there are numerous examples to choose from, the

following will illustrate what implementing "quality" has

meant to several well-known companies.

This Chapter began with a quote from Ford Motor

Company. "Quality is Job 1!" Those words are more than a

commercial slogan as evidenced by the increasing customer

sati.sfaction and market share of Ford products. According

to the influential automobile Customer Satisfaction Index

(CSI), Ford leads all other American automobile companies

in the quality component of the index by a substantial

margin. The average score of Ford products was 1.07.

However, Japanese automobiles averaged a score of 134.

(24:34) Beyond statistics, the "quality" values and

philosophy espoused by Deming, Juraii, et al, have become

part of the company "culture" at Ford. In fact., new car

booklets provided to each new car buyer of a Ford

automobile or truck outline the "quality" principles at

Ford: Quality comes first, cuotomers 3re our focus,

continuous improvement, employee involvermient , etc.

Yne "qualýty" procam manager ot the Ford assembly

plant in St. Louui, Mo., Omaker of the Ford Aeroatar)

recently spoke at d Total Quality Management (TQM)

Conference sponsored by Military Airlift Command (MAC). He
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stated that the Ford Aerostar was recently voted "Best In

Its Class" and attributed it to the implementation of TOM

at the assembly plant in 1984. In the same speech he went

on to say that Ford hired Dr Deming as a consultant to

improve their "quality" and market share. The program he

instituted included top management commitment, extensive

training of all employees, human relations, and

management-by-facts using statistical process control

techniques and results. He stressed the "100% buy-in from

the top down" as absolutely vital to the success of

instituting the change in "quality" management and

philosophy. The results of those changes at Ford speak for

themselves and provide an example of what reorienting the

American view of management can accomplish.

Sony Corporation of America is another example o

what the "quality" revolution is all about. According to

Sony's Chairman, Akio Morita, "at Sony's plants in San

Diego and Dothan, productivity has risen steadily, so that

now it is very close to that of the factories in Japan."

(25:36) Matsushita of America is another example.

Statistically, in the past 5 years the number of defects

per 100 television sets produced by Matsushita's American

workforce was reduced from 140 per 100 sets to 5, 90 day

complaints were reduced from 70 percent to 7 and personnel

turnover dropped from 30 per year to 1! (26:9) Peters and

Waterman state that there is no "Eastern Magic" or Japanese
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culture base responsible for, the improvements noted in

these American plants. The "quality" and management

principles learned from Dr Deming and his colleagues are

responsible.

The costs of implementing these principles are

minimal. Quality, Circle magazine estimates the Return On

Investment (ROI) of instituting Quality Circles to be

between 5 and 8 to 1. (27:31) Rolls Royce's Aero

Division, makers of jet engines, estimated a savings of

525,000 British Pounds in a 30 month period. Part of that

savings resulted from reducing defects in complex welding

processes from 24% to 1.8%. (28:7) Waters, in Thriving on

Chaos, simply states, "where quality goes up, costs go

down. Quality improvement is the primary source of cost

reduction".

In summary, the "quality" revolution has caught on

in American business The realization that the old

management style was no longer working, that American

businesses were losing their competitive advantage to

usMpdaies that stressed people as their most valuable

resource and total involvement in continually improving

"quality" provided a powerful incentive to adopt these

"new" principles. And, not. surprisingly, the "new"

principles are proving their worth. At Ford and Sony

America. as we Il as many other Amer ican companie3, adopt ion

of the "qua I i ty '' phi I osophy has increased their market
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share and totally changed the perception of what American

management and workers can accomplish. Lastly, the cost of

this adoption has been minimal. The following quote trom

In Search of Excellence sums up the "new" philosophy:

"There is good news from America. Good management
practice today is not resident only in Japan. But,
more important, the good news comes from treating
people decently and asking them to shine, and from
producing things that work...A numbing focus on cost
gives way to an enhancing focus on quality..."
(29: XXV)
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CHAPTER IV

DOD BUYS INTO QUALITY

On August 18, 1988 the Secretary of Defense, Frank

C. Carlucci, formally announced that the Department of

Defense would implement the Total Quality Management (TQM)

concept throughout all DOD activities. (30) In the news

release that accompanied the announcement, Dr Deming was

acknowledged as the individual who developed the concepts

upon which TQM was based. The announcement went on to

briefly describe "quality" as a process, not a product,

that it would require a "total cultural change" in DOD's

traditional approach and that the Secretary and senior

leadership viewed TQM as a top priority for DOD.

In addition, a TQM Master Plan was published at the

same time which outlined the concept, methodology and

short, mid. and long range goals for implementing Total

Quality Management within the Department of Defense. The

Master Plan stated that TOM applies to all products ind

services of DOD and affects everything it does, produces,

or procures- In short, the Master Plan was the first

formal step taken by the senior leadership of DOD to

implement the cultural chdnge required by the TQM concept.

This formal adopt.,-in of 'TOM ds Department p01 icy

was not. the ftrsl on "qua lity" that Secretary Carlucci had

announced. In March of 1988 he had signed out a formal DOD
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Posture Statement on Quality. That Posture Statement is

inserted below.
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THE SECRETARY OF DEFENSE

WASHINGTON, THE DISTRICT OF COLUMBIA

DoD POSTURE ON QUALITY

"* Quality is absolutely vital to our defense, and requires a commitment to
continuous Improvement by all DoD personneL

"* A quality and productivity oriented Defense Industry with its underlying industrial
base Is the key to our ability to maintain a superior level of readiness.

"* Sustained DoD wide emphasis and concern with respect to high quality and
productivity must be an integral part of our daily activities.

"* Quality improvement is a key to productivity improvement and must be pursued
with the necessary resources to produce tangible benefits.

"• Technology, being one of our greatest assets, must be widely used to improve
continuously the quality of Defense systems, equipments and services.

"* Emphasis must change from relying on inspection, to designing and building
quality into the process and product.

"* Quality must be a key element of competition.

* Acquisition strategies must include requirements for continuous Improvement of
quality ond reduced ownership costs.

"* Managers and personnel at all levels must take responsibility for the quality of their
efforts.

"* Competent, dedicated employees make the greatest contributions to quality and
productivity. They must be recognized and rewarded accordingly.

"* Quality concepts must be ingrained throughout every organization with the proper
frainhig at each level, starting with top management.

"* Principles of quality improvement must involve all personnel and products,
including the generation of products in paper and data form.
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The Secretary's Posture Statement on Quality and

announcement that DOD would implement TQM were the official

beginnings of TQM within the Department. However, many

organizations had been using elements of Total Quality

Management for years. In 1987 the Logistics Systems

Analysis Office, within the Office of the Deputy Assistant

Secretary of Defense for Logistics, was tasked to study

which DOD organizations or activities were using

Statistical Process Control (SPC) techniques as part of

their "quality" program. The study found SPC being used

throughout the Department in both the Services and Defense

Agencies. It also found that the potential for

significantly wider use was "almost unlimited". Within the

Air Force, Air Force Logistics Command (AFLC) and several

operating commands (MAC,TACand SAC) were identified as

using SPC in varying degrees. AFLC, with its extensive

maintenance and d:istribution activities, was most heavily

involved.

Also in 1997 the new Assistant Secretary of Delense

for Production and Logistics, Dr Robert B. Costello. echoed

his support for the 'quality' crusade within 0)OD. He

stated that 'quality" had a manor impact on logistics and

that "the hi qher quaality ot a weapon. the short.er it.s

loqiSticS ch,iin... it 's- easier to maintain in the tehld.

which improves our readiness " (31:40)
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By 1987 organizations throughout the DOD were

beginning to join the "quality" revolution. Senior leaders

were speaking out on "quality" and calling for a change in

the traditional approaches used in the past. Within the

Air Force, the assignment of General Alfred G. Hansen to

command the Air Force Logistics Command began a major leap

forward in applying the TQM principles to all elements of

AFLC.

General Hansen saw TQM as a "powerful solution to a

very tough set of problems." He set about changing the

traditional culture of the command's management

philosophy--to view "quality" as a continuous process

rather than a result of a process. After studying and

reviewing the "quality" programs at various DOD

organizations such as the Navy's North Island Rework

Facility and the commercial programs at Lockheed, IBM and

General Motor's Inland Plant, he directed his command to

develop a program which contained aspects of several

successful "quality" programs. The result 1i AFLC's QP-4

Proqram..-----Quality is People, Process. Performance and

Product .

In each of the five Ait Logist. ics Centers (ALCs)

as we I I as atd tiC heddquaI t.0r 3, a senloi managet wat

crhaged withI imp I (';Ient t rig and promoting the OP -4 proqirm

and ''qual ity'' cor,'epts thr-)iqhout the AL&'. Seniox le adei,;

at the hlghes-t levelo within the conimand attended seminw.,i
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and other training programs on QP-4. Teams composed of

production workers and other experts called Process Action

Teams (PATs) were formed at all levels and organizations to

identify and solve problems associated with particular

processes they worked with, people were trained in

Statistical Process Control and the "quality" concepts of

Deming, Juran, et al. In short, seeing TQM and increased

"quality" as the only way the Command could compete in the

austere fiscal env.ironment facing the Air Force and DOD in

the late 80s, General Hansen began the task of changing the

traditional approaches of providing logistics support to a

new and innovative way emphasizing "quality" at all levels

in an organization of over 85,000 people. The task was

formidable but is already showing results.

The following examples will illustrate the type of

results that AFLC is seeing witnin its first year of

implementing QP-4. At Oklahoma City Air Logictics Center i

Process Act ion team (PAT) was formed in the Engine Divi.il) on

to improve the accuracy ot the fsupply function, called the

Maintenance Inventory Contiol (MIC). which supplpi ies parts

to the engine line for overhaul and buildup of jet. engines.

After analy:7 rng the problem, the PAT recommended the MIl( be

flul)d(.Avlded lilto simaller tini t, each r, Iponls•ible fo

-iupply ing a part. culai erw•fne. The rem] its ()I the

tubd lvio,'ion 1 iin oved t.1he M I C(" .1 1ra cy rat. . troan , (1% t 0, f%.

At Ogden Al? log 1sti':u Kriite i nst i lat irn requests-31: 1,,11



the Directorate of Maintenance divisions were taking as

long as 200 days from initiation to approval. This

severely slowed needed equipment replacement and effected

productivity within the divisions. A Process Action Team

was formed to study this prob3em and found that all

requests received the same priority. The Team developed a

priority system, implomented it and the average time has

now dropped to six days per requtest. Another PAT at San

Antonio Air Logistics Center was formed to determine why

the replacement rate of a particulaa- part had significantly

',ncreased on the F!00 engine. The Team thoroughly analyzed

the problem, determined the cause, develop-ed solutions

(local manufacture of the defective part and development of

,i special removal tol), and implemented them. The

immediate result was averting a woyfn stoppage on tW F1O0

engine line. Overall, however, the Team's actions reduced

removal rates of the part by 60% resulting in a .irst year

savings of $164,479.30 k32)

The examples cited albove 2i lustrate somethirxg tiiat

American managers, in general. seem to have forgotten over

the years-that an organization's own people are the key' to

its success, stiength and proyductivity. Peten23 arnd

Waterman saiC that -'"Yeatinr people not money, machines,

r)r mirnirdi- -a, the natur-al r'esource may be the key to it

ci11 ." urt.het , Rebert I ý,. 'Shook i i hif:; biok abtxut thc

Huttid -,-I success in Amer icc sid:" d-if in ite correlcit ion
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exists between the quality of a company's products and the

pride of a company's employees." (33:112) In AFLC, as in

many other DOD activities, both the product and the

employees are showing these statements to be true.

The next question is: Where does the Air Force go

from here? If TQM is working in parts of DOD and its AFLC

counterpart, QP-4, is showing positive results within that

command, what about the rest of the Air Force?

Specifically, what about t' operationa. commands and wings

of the Air Force where most of the people are and where,

theoreticelly, the greatest opportunities for positive

results are? The following chapter will suggest how the

Total Quality Management concept could be applied to the

Air Force's flightline maintenance organizations.
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CHAPTER V

IMPLEMENTING TOTAL QUALITY MANAGEMENT
AT THE FLIGHTLINE LEVEL

Chapter 1 provided a general overview of what Air

Force manuals and regulations say about "quality" and the

"quality" program governing aircraft maintenance at the

flightline level. In sum, the Air Force's "quality"

program has changed little since its inception, is an

after-the-fact oriented effort as opposed to a process-

oriented one, and "quality" of Air Force weapon systems and

equipment appears to be a by-product of the system, not a

basis of it.

Next, the history and roots of the so-called

"quality revolution" were discussed. The theories of

Deming and Juran were highlighted and the application of

their concepts and philosophies to selected American

businesses were discussed. The successes of organizations

adopting the new 'quality" principles were also

illustrated. The basis of those principles are: people,

training, process and leadership.

Final]y, the preiious chapter explained how the

Department of Defense has joined the "quality revolution".

In 198, the Secretary of Defense signed a Posture

Statement on Quaility and instructed all DOD agenciesi and

departments to adopt Total Qu!i .ity Management as "the

vehicle for attaining cmt. inuous quality :improvement in our
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operations, and as a major strategy to meet the President's

productivity objectives dnder Executive Order 12522." The

Air Force Logistics Command has implemented their program,

QP-4, to spread the new "quality" philosophy throughout

that command. Although not mentioned previously, the Air

Fcrce Systems Command has strongly adopted TQM in an effort

to improve efficiency and effectiveness of their

acquisition of Air Force systems. However, the major

operational commands have yet to implement TQM.

This chapter will propose how to implement the TQM

philosophy at the Air Force flightline level within the

maintenance complexes of Air Force wings. While this

proposal is not the only solution to implementing TQM on

the flightline, it is one that has been developed after

discussions with Air Force senior leaders who have served

as Deputy Commanders for Maintenance, Wing Commanders,

deputy Chief of Staff Logistics on major headquarters

staffs, and, in the case of General Alfred G. Hansen, one

who is currently serving as Commander of AFLC and has

served in all the above positions. Since the focus of this

paper is on 'quality" at the flightiine level, that's where

proposed actions will start, However, we recognize that the

Major Commands and Air Staff set the basic oolicies and

gu-idance for organizationial and. intermediate maintenance.

After pr< osing a program for DCMs, the paper will go back

U)-Ghanrnel anrd recommend higher headquarters actions toC)
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implement "quality" as an Air Force-wide process. At all

levels, Deming's principles can be applied with common-

sense programs.

Deming's first principle is to "create constancy of

purpose for improvement of product and service." DCMs can

create that environment for improvement by establishing

realistic, yet challenging goals for their organizations.

Examples are: Reduce repeat/recur rates by 10% over the

next two years; lower the abort rate by 2% and maintain the

new lower standard over a one year period; meet all daily

training sortie requirements with on time taxi and takeoff

times at a rate of 98%; reduce delayed discrepancies by 25%

over the next 12 months; win the command-level Daedalian

trophy. These goals are not new or unusual. However, what

is important is for DCMs to recognize that they have the

responsibility and the power to effect the direction their

organization takes. Solid goals and high standards give an

organization that directioi. The old saying, "if you don't

know where you are going, any road will do" is especially

true for large organizations like a wing maintenance

complex. The DCM and his squadron commanders must first

create constancy of purpose in order for improvements in

service to occur. It sounds like "motherhood and apple

pie" so far, but please continue.

Detmi n's second pi nciple is to "adopt the new

philosophy" of accepting only quality work. Positive
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programs, including rewards for meeting and exceeding the

goals established for an organization, can go a long way

toward achieving this principle. Based on the authors'

years of experience on Air Force flightlines, DCMs and

squadron commanders too often focus on "negative"

motivators in order to coerce their people to perform good

work. Many old-school leaders labor under the perception

that 'fear" is the best motivator. If Deming and Juran are

right, the negative motivators must be discarded to make

way for positive reward and incentive programs. The "'new

philosophy" of positives can be ingrained in the

organization by involving the workforce and key supervisors

in helping to establish common goals. For example, if the

DCM develops his goals in isolation from his commanders and

the technicians who must carry them out, those goals will

remain only his, and his organization will attempt to

accomplish them begrudgingly. In order to get an honest,

dedicated effort toward surpassing unit goals, the DCM must

get people directly involved in developing those goals and

standards. It really works. Both authors of this paper

had the privilege of helping their maintenance

organizations win either the command's or the Air Force

Daedalian and Department of Defense Phoenix trophies for

maintenance excellence. These awards represent the

absolute top awards for aircraft maintenance and were

achieved by individuals working together toward common

40
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goals. Those goals were established and accepted by all

the people, who then came to believe that their efforts to

perform "quality" maintenance in every task would help them

win the top honors. In effect, they adopted the "new

philosophy" as the daily standard for performance. That

"new philosophy' permeated the maintenance complex and

championship honors followed.

Deming's third principle says to "cease dependence

on mass inspection.' Early in this paper we pointed out

that most Air Force maintenance organizations do a let of

inspecting, with the belief that "quality" results from

following technical data to the letter, and has nothing to

do with the technician's attitude toward the job.

Inspections occur after the work has been performed. III

organizations with the "new philosophy", most workers will

be motivated to perform top-.quality work every time, the

first time. However, in many maintenance complexes,

inspections have become indispensable because the

inspectors find problems with almost, every job. These

organizations have come to rely on QA inspectors for

"quality' at the wrong end ot the maintenance process.

DCMs must have the foresiqht, determination, and strength

of charactet to cieate the dtmosphere in their

orqanizations that will al low them to reduce reliance on

inspectors dnd inspections. One way to do this is to make
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the reduction of inspections one of the principle goals,

and one of the principle rewards for the people.

In industry, reduction of inspections is often used

as a reward. At Lockheed, for example, work centers that

typically produce error--free work are rewarded with fewer

or no inspections. Their shops are marked off with a

special paint of a different color from less effective

shops as a means of identifying outstanding performance

areas. This system serves to highlight the good, and gives

work centers that are performing at a lower level of

"quality" something tangible at which to shoot. General

John Nowak, Director of Maintenance for AFLC, told us that

his command has adopted this philosophy as a way to let the

technicians know that their leaders trust them to do

"quality' work. General Nowak and his maintenance leaders

and super isors throughout the command are improving their

quality while relying less and less on designated quality

inspectors. Some tasks performed in aircraft maintenance

are considered critical to flying safety, and, because of

this criticality are still inspected. However, instead of

using QA inspectors, AFLC now uses other properly trained

and experienced technicians to inspect the work of their

co-workers. This approach gives each worker a direct stake

in the 'quality' of his work, and it demonstrates the trust

and confidence that manaqement has in the workforce. one

of AFLC's goa 1s is to re(luce designated "quality'
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inspectors to a minimum, relying instead on certified

production workers to verify work in critical areas.

On operational Air Force flightlines, DCMs can

improve "quality" by gradually weaning their organization

of inspections. This is not a recommendation for doing

away with all inspections. However, the reduction of

inspections can be used as a reward, an incentive for

maintenance people to shoot for. The better "quality" work

that the people perform, the less QA should inspect them.

In the long run, technicians in "new philosophy"

maintenance units will perform to the highest 3tandards of

excellence because they will want to, and because they feel

responsible for the work they produce. They will reward

the organization with top-quality work because they will

appreciate their leaders'trust in them, and they will

recognize that they have an important stake in the

"quality" performance of their organization.

Deming's fourth principle, "end the practice of

awarding business on price tag alone", doesn't apply as

well to flightline maintendince as it does to AFLC and

3ystems Command. The idea b)ehind the words still has

important meaning at wing--level where the DCM can make

critical decisions about how to direct his peoples'

efforts. Each DCM must be careful not to tocus all his

attention on sortie production, or exercise and inspection

preparation, at the expense of teaching his people to



perform "quality" maintenance. Ignoring "quality" is like

making decisions based only on the low bid.

Next, Deming says to "improve constantly and

forever the system of production and service". This goes

back to goal setting, and his first principle, committing

the people and the organization to excellence in all

aspects of maintenance. The biggest hazard for any

organization is to float along in mediocrity, without a

strong sense of purpose or direction. Such units have no

goals. In some cases, these are yesterday's champions,

organizations that sought and achieved high goals, and

then, having achieved their goals, leveled out to mediocre

standards of "quality". The key to "constantly improving"

is to adjust organizational goals as the unit approaches

them. One suggestion is that each DCM e3tablish a small

planning group, led by his assistant or key squadron

commanders, to review progress toward those goals the

organization is committed to, and to develop new goals

before the old goals are reached. This approach allows the

unit to continue to improve, to continue to Etrive for

higher "quality", and in this way, to achieve Deming's

principle of constant improvement.

One of the best ways to constantly improve is to

strongly implement Deming's sixth principle, which is to

"institute training". "'You only get one chance to make a

first impression" is an old saying that is particularly
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true of Maintenance Traininc. Training is one of the first

stops for people when they arrive at their new wing. As

previously mentioned in chE.pter 1, MAC assigns new arrivals

to Maintenance Training for the first four months, after

which they are "trained" properly for their shop or

flightline duties. Mainte:-ance Training is the ideal place

for DCMs to focus on "quality", especially since it is the

first impression of an organization for all the new people.

Each maintenance training class should start with he.avy

emphasis on each individual's responsibility to perform top

"quality" work on every task. The key is to teach new and

old people the importance of doing the job correctly, with

personal pride, and with a sense of ownership, the first

time each technician works on a task. Training should show

the people that there is no time to do the task over,

Doing it right the first time requires a clear

understanding, and a personal commitment, to "quality".

That commitment can best be made with concentrated training

from the very first. time a new technician sets foot in the

training classroom.

in addition to teaching technicians about

"quality", leaders and supervisors must learn, and be

coru ted to "quality" and its importance in the

accomplishment of unit goals. Most technicians perform to

the level of their leaders' expectations. Simply put, to

get a championship outlit, expect championship
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performances. Generally, people will produce commensurate

with the level of demands. Demand "quality", and the

people will produce "quality" pi-oviding they and their

supervisors have been trained properly.

This fits perfectly with Deming's seventh

principle, "institute leadership", because leadership sets

the direction and pace in an organization. Commitment to

"quality" is the most important factor for leaders to focus

on. Juran makes "commitment to quality" a prerequisite for

even working with companies who want to improve their

productivity through better "quality". In the Air Force

today, General Hansen and General Nowak in AFLC. and

General Randolph in AFSC, have a commitment to "quality"

and are working hard on training their leaders,

supervisors, and maintenance technicians in "quality"

principles and techniques. Their efforts. like those in

industry, are designed to change the culture and work-ethic

in their commands so that "quality" becomes the norm, not

the exception. We are not naive enough to believe that

changing the work habits and culture of an organization is

a simple task. Real, long-term, lasting changes take a

true leadership commitment from DCMs arnd their people.

Deming's eighth principle calls for driving out

fear in people, fear of suggesting changes that will make

maintenance processes better and more efficient. There are

several programs in--be•ng today that. encourage suggestions.
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We think these programs (MIP, CORE, product improvement

program, and suggestion program) are sufficient, so there

is no reason to re-invent the wheel. Review these programs

to see if they are vital and meeting the organization's

needs. Many times, the key to making these programs work

is to but the right leader in charge of them. The leader

creates a positive, or a negative image for the program.

The idea is to give people a stake in the organiz;tion

through active participation in its improvement.

In addition to the standard Air Force suggestion

programs, AFLC has instituted a new one as part of their

"new philosophy". This program was described in Chapter 3

and involves forming PAT (process action teams) teams.

DCMs can use the same concept, focusing the efforts of

these teams to review problem areas, or maintenance

processes, and find better ways of doing business. QA

inspectors can serve aS team leaders to look into each

process identified by the DCM and his staff. Each team

should be composed of fliqhtline and shop technicians .n

order to involve them in tinding better ways to do the )ob.

Their involvement. !)elps make them part of the solution and

wi I I make suggest ions ea~ie, to implement.

Format i on of PAT t. ears w i 1 1 a I o hie 1p breakdown

many bai r lei t hat may exiost between the woi kers: and the

I)CM st. at . ' Th' is Derniq'-,; ninth pririciple and i, a

cr.it ical one sin(:e Mairiterirjne Training mnrd QA are two cOf

,V/



the most important staff functions that have almost

constant interface with fli-htline technicians. Avoiding

the "we/they" syndrome in large maintenance oiganizations

is absolutely necessary to ensure success.

Next, Der ,g says to "eliminate slogans,

exhortations and targets for the workforce". Eliminating

slogans will be enthusiastically accepted by DCMs. They

should periodically go through the shops and see what kind

of slogans, sayina3, bulletins, etc. accumulate, and have

them removed. Eliminating targets may run against the

grain of most DCMs, however. Many targets are set by the

major commands in an effort to -tandardize. These targets

serve as command goals over which wing-level people have

little say. Deming'E. premise is to stop worrying abou[l

numbers, piecemeal if you will, and concentrate on me.king

processes more efficient. For the DCM, try to eliminate

programs like the old "Zer-o Defect" program and. instead,

develop real ,stic workcenter goals and standards to shoot

for.

Next, "iemove barrieis to the pride oi

workmanship". This can be done by involving the people in

all aspect' ot maintenarnce production including goal

setting, PAT teams. recogn t.ion programs., tr(i2n i n :.yl libus

developmentpn nt. .e Tt c T e Tfok e fnvolv,(Id the T)eWoPIe Ire. the

more pr: i de they w il 1 have ri their orqanizat 'i on no t-he

moU"Qý 'quOid ty" they wi l I put into eVe.-'., oli. lFake Ii.)y tihe
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insDection crutch and replace it with properiy trained

technicians who know the principles and values of

performing top-quality maintenance, and the organiation is

on the way to being great.

The ideas of Deming, Juran, Hansen, and Nowak have

been used succeosfully in industry and in AFLC to bring

"quality" to the maintenance work place. These same ideas

can be practically and thoughtfully applied to flightline

maintenance organizations in the Air Force today. It takes

study, total commitment to "quality', and the dedication

and leadership to make positive changes happen. By

applying these principles, "quality" can be made a lasting

process that will help keep the operational Air Force ready

for tomorrow's challenges.

Headquarters Air Force and the major commands must

also become directly involved in order for "quality"

maintenance to become a permanent change in the basic

"culture" of our Air Force. First, AFR 66--1 needs to be

updated to include Total Quality Management concepts as

directed by rhe Secretary of Defense in his policy

statement on "quality". This basic 66-1 guidance to the

major operationafl commands must set the tone for cmmitment

to "quality", just like industry. Commitment needs to be

on paper, in revised guidanre to the field, and in the

attitudes of sen1ir Air Force logistacians. Their ability

t. o conrirce maint ena nce leaders that 'qual ity" is the best
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investment in excellence for any organization is key tc the

success of the program. "Quality" needs to be one of the

first requirements listed in AFR 66-1, as a responsibility

for every leader described in that regulation. In addition

to updating regulations, Air Staff maintenance leaders

should include "quality" at every professional gathering

they attend. Their honest commitment to raising the

overall production and performance of maintenance units in

ail the cc-iriarins will set the stage for a gradual and

permanent change in the way iýdntenance people view

"quahity". But writing regulations and talking about

"quality' are only part of the actions needed at the Air

Force level.

Long term "quality" in aircraft maintenance can be

achieved only by ,roperly teaching each technician the

"quality" way to do the job. Training about "quality" must

start in the technical schools and be included in each

maintenance class. The technical training centers must

teach their own instructors about "quality", perhaps hiring

industry consultants to create an initial level of

understanding concerning "quality" principles. Once the

instructors know about "quality', they should begin

revising course material so that "quality" is a focus in

each class taught in the training centers, and in the Field

Training Detachments world-wide. This focus on teaching

and stressing "quality" irom the very first will get new
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technicians started with a keen awareness of their

responsibilities to perform top "quality" work on each

task. They will also be taught to understand that

"quality" work takes less time and energy over the long run

than does sloppy work which must be repeated.

The major cornman(rs should revise tneir regul-tions

in response to ncw Air F7 ice viidarc, with ... special focus

on putting "qu,. lity" up tfonit in all maintenance

directives. Ongoing efforts to work with Air Training

Command to develop longer, more comprehensive maintenance

training courses, with a special focus on "quality', should

be continued. This effort, to develop "four-level"

technicians, who come out of technical training with an in-

depth knowledge of the maintenance skills required in their

specialty, can pay long-term dividends to the Air Force.

Properly trained technicians, wit'h a clear und.-rstanding of

"quality" anct Att2 benefits, can be made productiv- on tne

flightiine much more quickly thcn today's lesser t-ained

technicians. Like their Air Staff coun%7p,[),:irts. major

command maintenance leeders must be comui ted 1o "quality"

maintez:.ance production, and become outspoken advoca".es.

The mnajor co.anildrds should encourage units t : focus on

"quailty" by setting high standards, reward irg the be.-t

units with f ine2 lnspectionsc, and by reducn9 reli:.nce n

UA-gerierated stat si., ical products. Gi2drc, n Z-ýic mlyanfd

iegulations can set the s '.aqj f,,'i DCMs t,- 1... Ild qialI t y
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training programs at the local level, using command--

generated training models. "Quality" must be first in

every command maintenance action.

This paper has presented some suggestions for DCMs,

major commands, and the Air Staff to develop stronger

"quality" programs throughout aircraft maintenance

organizations in the Air Force. Now is the time to take

full advantage of the solid wc.rk that people like Deming,

Juran, Peters, and Hansen have done, in an effort to

ingrain "quality" into the daily performance of each

technician. The results of a strong "quality' orientation,

from first training class to leadership on today's

flightlines, will be safer, more efficient, and more timely

maintenance production. Top-quality maintenance will be an

important factor in offs'etting the diminishing Defense

budgets that began three years ago, and are certain to

continue in the near future as the United States attacks

its immense federal deficit.
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CHAPTER VI

RECOMMENDATIONS

Our research leads us to the conclusion that

"quality" initiatives being used in industry today can be

applied on Air Force flightlines. The proven ideas of

Deming, Juran. Crosby, and others form a basis from which

to develop "quality" programs that will benefit the Air

Force, while costing next to nothing.

We recornmi(nd the following actions be taken by the

Air Staff:

1 Establish a focal point in AF/LEYM to formulate

cowprehensive "quality" guidance.

2. Review all guidance contained in AFR 66--i

series publications and bring "quality" to the forefront as

a requirement at all levels of maintenance leadership in

the Air Force.

3. initiate changes to AFR 66-1 so that the major

commands can begin reviewing, and improving, their

regulations in light of proven methods to improve the

"quality" of maintenance.

4. Conduct a thorough review of the initial

maintenance training provided to recruits to ensure that

"quality' prlnciples are emphasized, and taught in every

class, in every technical training center.

5. Seel, training in "quality" for all action

officer's assigned to AF/LEY. so they may better understand
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that "quality" principles can be learned, and those

principles applied, when formulating maintenance policies

for the Air Force.

We recommend the following actions be taken by each

major command, pending Air Staff guidance:

1. Establish a command focal point for developing

"quality" programs within the command.

2. Review, with Air Training Command, all initial

courses being taught in the technical training centers and

Field Training Detachments, arid make changes to emphasize

"quality" training in each course.

3. Provide interim guidance to the DCMs on

"quality" initiatives to improve local maintenance training

courses, with special emphasis on "individual technician"

responsibilities for performing "quality" work on each job.

4. Review command standards and QA inspection

guidance in an effort to reduce reliance on "inspecting-in"

"quality' and increase reliance on "building in" "'quality".

5. Review command Inspector Genera] and

Maintenance Standardization team guidance, emphasizing

"quality" performance by technicians rather than QA

programs as a means of assessing each unit's "quality".

6. Reduce the number of command-level inspections

performed on units which historically meet or exceed

standards. Less inspection is a tangible reward tot

superi or maintenance pertormance.
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7. Turn Air Staff guidance into positive changes

in command maintenance regulations.

We recommend the following "quality" checklist for

DCMs, based on principles used by Deming and others:

1. Recognize that leadership sets the standards

for the organization.

2. Involve the workers in developing unit goals.

3. Accept only "quality" work. Don't walk by a

malpractice.

4. Reward excellence with positive programs, like

the TAF "UTE Day' program.

5. Reduce inspections. Put those experts back to

work on the line.

6. Focus on constantly improving the organization

by periodically updating goals.

7. Teach "quality' in every training class.

8. Expect excellence from your people.

9. Encourage new ideas and solving problems

through Process Action Teams and existing suggestion

programs.

10. Eliminate meaningless slogans.

11. Instill a "sense of ownership" and a "pride of

workmanship" throughout the organization.

1i . Become a "quality' zealot.

Adoption of these recommendations will help move

the Air Force and its' mairntenaance organizAtoris towaid
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higher "quality" workmanship, and, as a result, better

equipment performance. Joining the "Quality Revelution" is

a must if we are to improve the combat capabilities of Air

Force weapon systems as we enter the next decade.
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